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ORC-RETH

• Funded by MoE, administered by COU

• Multi-disciplinary team

• Ten research themes:

• Studies on Potential Health Risks of Wind 
TurbinesTurbines

• Health and safety of other renewables



THE POTENTIAL HEALTH RISKS 

OF WIND TURBINES

• Reported health effects from vibration, noise, 
or infrasound

• sleep disturbance, headache, tinnitus, dizziness, 
vertigo, nausea, visual blurring, tachycardia, 
irritability, problems with concentration and irritability, problems with concentration and 
memory



RESEARCH THEMES

1. Noise and Sleep Studies

2. Cross-sectional survey

3. Health Assessments

4. Media Analysis



NOISE AND SLEEP – STUDY #1

• Compare sleep quality with and without wind 
turbines (nWT = 12, nBIO = 10)

• Sleep diaries, actigraphy, sound exposure

• WTs, on average, 800m from home

• lower sleep efficiency (89% vs. 92%)• lower sleep efficiency (89% vs. 92%)

• longer sleep onset latency (6 min vs. 4 min)

• longer wake after sleep onset (42 min vs. 29 min)

• No statistically significant differences after 
adjustment for age and sex

Lane J, Bigelow P, Majowicz S, and McColl S. Exploring the impact wind turbine noise 

on sleep quality. Poster session presented at: Prescription for a healthy environment. 

19th Annual A.D. Latornell Conservation Symposium; 2012 Nov 14-16; Alliston, ON.



NOISE AND SLEEP - MEASUREMENT

• Determine how much audible and low-
frequency noise is being produced by wind 
turbines

• Data collected inside and outside of a house
• Over different seasons• Over different seasons

• Different wind directions and speed

• Sensitive microphone (0.5Hz)

• Hard to determine which noises are the wind 
and which noises are wind turbines

• Results were inconclusive



NOISE AND SLEEP – NEXT STEPS

• Repeated measures, pre- and 
post-test

• Polysomnographic signals



RESEARCH APPROACH

1. Noise and Sleep Studies

2. Cross-sectional survey

3. Health Assessments

4. Media Analysis



SURVEY - OVERVIEW

• Cross-sectional self-report survey to 
determine dose-response

• Survey themes:
• Perceptions

• Housing and Community

Environmental Stressors• Environmental Stressors

• Sleep

• Health and Well-Being

• Used standardized scales, questions from 
other surveys, some new questions

Christidis T, Paller C, Majowicz S, Bigelow P, Wilson A, Jamal S. (2013). Creating and 

Testing a Survey to Assess the Impact of Renewable Energy Technologies on Quality of 

Life. Environmental Health Review. 56:103-111 



SURVEY - DISTRIBUTION

• Where are the wind turbines?
• Wind turbine map
• Selected eight communities with 

wind turbines across Ontario

• How do we know how many 
people live nearby?

• Used parcel data for pilot study
• No names or addresses• No names or addresses

• How do we reach them?
• Selected Canada Post delivery 

routes
• Delivered approximately 5000 

surveys using Canada Post AdMail

Related manuscripts under review. Thesis available at: 
https://uwspace.uwaterloo.ca/bitstream/handle/10012/8268/Paller_
Claire.pdf?sequence=3



SURVEY - RESULTS

• Response rate - 8.45% (n = 412)
• Opponents encouraged non-participation

• Delivery method shortcomings

• Housing tenure 19.12 years (±15.29) 

• Wind turbines within 2000m of homes 2.19 
±

• Wind turbines within 2000m of homes 2.19 
(±4.34)

• Age 55.33 years (±14.94) 

• Median income $60 000

• Proportion male 52%, married 79%*, post-
secondary 59%*



SURVEY – HEALTH OUTCOMES

• Compared health (SF-12, SWLS), sleep 
(PSQI), and symptoms to distance
• Regression models, controlled for age, gender, 

and county

• Sleep (PSQI) related to distance (p = 0.01) (R2 = 
0.08)0.08)

• Vertigo was related to distance (p < 0.001) (R2 = 
0.11)

• Worthy of more research, limitations

• Ongoing analysis of other survey sections 

Related manuscripts under review. Thesis available at: 
https://uwspace.uwaterloo.ca/bitstream/handle/10012/8268/Paller_
Claire.pdf?sequence=3



RESEARCH APPROACH

1. Noise and Sleep Studies

2. Cross-sectional survey

3. Health Assessments

4. Media Analysis



HEALTH ASSESSMENTS - OVERVIEW

• Home visits from a nurse/PhD 
researcher (n = 34)

• Quality of Life interview
• open-ended qualitative interview: how 

wind turbines have impacted health, 
social life, relationships with others, social life, relationships with others, 
etc.

• psychological and sociological 
dimensions

• Physical Health Assessment
• Health history, current health

• Cortisol: saliva and hair samples



HEALTH ASSESSMENTS - SALIVA

• Preliminary results: significant difference (p= 
0.05) when comparing saliva samples taken 
30 minutes after waking up

• Those living further than 500m from a wind 
turbine had higher cortisol levelsturbine had higher cortisol levels

Participants living <=500m 

from a wind turbine

(average nmol/dl) n = 17

Participants living <500m 

from a wind turbine

(average nmol/dl) n = 6

t Value Pr > |t|

30 mins after waking 8.56 ± 10.04 15.53 ± 5.55 -2.10** 0.05**

90 mins after waking 4.08 ± 4.05 6.03 ± 4.85 -0.89 0.40

Before sleep 1.22 ± 1.30 0.96 ± 0.43 0.72 0.48



RESEARCH APPROACH

1. Noise and Sleep Studies

2. Cross-sectional survey

3. Health Assessments

4. Media Analysis



MEDIA ANALYSIS - OVERVIEW

• How health information is communicated in 
widely-distributed media

• Content analysis of the media in five 
communities, 2 years before and after GEA

• 13 local newspapers• 13 local newspapers

• four provincial/federal newspapers

Deignan, B., Harvey, E., Hoffman-Goetz, L. (2013). Fright factors about wind turbines 

and health in Ontario newspapers before and after the Green Energy Act. Health, Risk 

& Society, 15(3), 234-250.



MEDIA ANALYSIS - FINDINGS

• Fright factors are present in Ontario newspapers 
when describing wind turbines and health

• “Dread”
• “Poorly understood by science”
• “Inequitable distribution”
• “Inescapable exposure”

• Community newspapers publishing a higher 
proportion of negative articles than provincial or 

• Community newspapers publishing a higher 
proportion of negative articles than provincial or 
national newspapers

• Non-health concerns (environmental damage, 
property values, aesthetic concerns, financial 
burden) juxtaposed with health issues

• May produce fear and anxiety in readers

Deignan, B., Harvey, E., Hoffman-Goetz, L. (2013). Fright factors about wind turbines 

and health in Ontario newspapers before and after the Green Energy Act. Health, Risk 

& Society, 15(3), 234-250.



DISCUSSION

• Each study is one piece of a larger puzzle, 
nothing is “definitive proof” of causation

• Sleep and noise studies ongoing

• Distance from a wind turbine related to self-
reported sleep quality and vertigoreported sleep quality and vertigo

• Limitations to these findings

• Health interviews ongoing

• Media amplifies perceived health risks



LIMITATIONS

• Sleep study

• Study #1 - small sample, cross-sectional

• Survey

• Cross-sectional

• Low response rate• Low response rate

• Self-reported

• Health assessments

• Small sample



EPIDEMIOLOGICAL RESEARCH

• Things to consider when interpreting 
epidemiological research:

• Threats to external validity
• Can these results be generalized?

• Threats to internal validity• Threats to internal validity
• Are we confident in stating a relationship? Are there 

alternate explanations?

• Sources of bias
• Is our sample reflective of the population of interest?

• Are participants answering truthfully?



Thank you!

This  presentat ion re f lec ts  the work  of :  Ben Deignan,  Cla i re  Pal ler,  
James Lane,  Le i la  Ja la l i ,  Samr i t i Mishra,  Susan Yates,  Tanya 
Chr is t id is ,  and many others

Email me: tchristi@uwaterloo.ca

Group website: http://www.orc-reth.uwaterloo.ca/


